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Study on High Speed Switch System and Their ASIC Frontend Design 
 
          Abstract  
 
In these years the quick development of fabric communication technology make the switch 
system becoming the barrier of modern high speed communication network. So study, design and 
manufacture high speed switch system are very important for modern high speed communication 
network. Asynchronous transfer mode (ATM) had been specified as the base of the broadband 
integrated services digital network by international telecommunication union telecommunication 
standardization sector (ITU-T). One important method of ATM to realize high speed data transfer 
is using cell whose size is fixed. Because of it, ASIC can deal with cell directly. So ATM switch 
can switch cell at high speed, and study on ATM switch is of great emphasis in these years. The 
result of the study has a great signification not only for ATM but also for other field using high 
speed switch.  
The goal of this article is to design a high speed ATM switch system, so there are three parts 
of this article. 
1) Most switch systems used now are studied. The result of the research of most switch 
system including Time Divided Switch system and Space Divided Switch system, and its buffer 
strategy indicate that Time Divided Switch system can not meet with the data transfer speed in 
fabric when design large scale high speed switch system because of the process of semiconductor. 
So Space Divided Switch system is chosen in our design. 
2) Choose the space divided switch fabrics and their scheduling algorithm for high speed 
switch system based on analysis and stimulation. The performances of two main space divided 
switch fabrics including Crossbar and Multistage Interconnect Network (MIN), including Extend 
Multistage Interconnect Network (EMIN) are study carefully. The result of analysis and 
stimulation of buffer strategy including input buffer and output buffer explain why using input 
buffer. Because of block in head of line (HOL), input buffer strategy make the whole switch 
system performances declining drastically at heavy offered load, and some improvements of input 
buffer strategy are put forward to overcoming the head of line block. Virtual output queues (VOQ) 
is chosen as input buffer strategy. DPA and iLQF cell scheduling algorithms for VOQ are 
simulated. The rueslt of simulation is the base of hardware design.  
3) Design switch system using EDA based on the study. Because the function of switch 
system is very complicated, some modules are designed by schematics directly, most modules are 
designed by Verilog HDL using EDA technology, synthesized by the Synopsys software. At last a 
high speed ATM switch system is designed, including VOQ as input buffer strategy, DPA cell 
scheduling algorithm and Crossbar switch fabric.  
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第一章  引 言 
                   §1.1 高速通讯网络与交换机 































































































这几年，INTERNET 在商业上得到广泛的应用，用户数量的急剧增加和 INTERNET 服务项
目的多样化促使 INTERNET 迅猛发展。因此，在主干网络上不仅要求 IP 路由器能够进行高速
数据包交换，而且要满足各种不同的服务对服务质量（QoS）的要求。由于 TCP/IP 数据包长
度不固定，难以用 ASIC 实现对 TCP/IP 包进行高速交换。为克服这个困难，最近提出 IP 路
由交换的概念，将 ATM 的优点应用于 IP 网络中，它在 IP 路由器内采用 ATM 交换的技术，在
输入端口将 TCP/IP 数据包分割成 ATM 信元，然后在 ATM 交换机内实现高速信元交换，最后
在输出端口将 ATM 信元重新组成 TCP/IP 数据包【20】【21】。由此可见，ATM 交换技术的研






















































































      第二章 通讯网络中的交换系统 
 
由于通讯技术和计算机技术的飞速发展及交换系统本身的复杂性，导致 ITU—T、ATM
论坛等在为 ATM 制定协议和标准的时候并没有为 ATM 交换系统所采用的交换结构等制定

























    
目前一个完整的 ATM交换系统实现对信元的交换必须具备 3个主要功能：信元头的变
换、选路和信元排队。信元头的变换主要指 VPI/VCI的变换，当信元进入 ATM交换系统后，
ATM 交换系统将信元头的 VPI/VCI 标记由输入时的 VPI/VCI，根据需要输出的目的端口，
变换成输出的 VPI/VCI。选路功能，对于空分结构的交换系统，ATM 交换机根据其输入端
口和输出端口，选择一条无阻塞的路径，使 ATM信元顺利的通过交换系统，只有这样才能































































   图（2－2） 交换结构分类 







































元处理速度。以共享存储器为例，取承载 ATM 的 SDH 几个标准传输速度：STM－1
（155Mbps），STM－4（622Mbps），STM－16（2.5Gbps）和 STM－64（10Gbps），则光纤
中 2个信元之间的时间间隔分别约是 2700ns，625ns，163ns，40ns。由于 RAM需要在这个
时间间隔内既读又写，所以读写时间还需减半才能实现规定的时间间隔内完成读写，又由于












8 163.048  40.7619  10.1905  2.54762  
16 81.5238  20.3809  5.09524  1.27381  
32 40.7619  10.1905  2.54762    0.636904  
64 20.3809  5.09524  1.27381    0.318452  
128 10.1905  2.54762    0.636904  0.159226  
256 5.09524  1.27381    0.318452  0.0796131  
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